AMENDMENTS TO THE CLAIMS 



1 . (Currently Amended) A system for otch i nq of processing a semiconductor or oth e r 
typo of substrates or wafers^ comprising: 

a reaction chamber hav i ng a port for e xhau s t i ng ga ses from th e chamb e r ; 

a source of gas or gasos, at least one of wh i ch conta i ns a sp e c ie s capab l e of 
e tch i ng gas for processing the substrate or a thin film material on the substrate : 

a pedestal for supporting the substrate within the chamber; 

m e ans for ion i zing th e gas( e s) w i th i n th e chamb e r to form a plasma; and 

a segmented gas injection element which i s adjacent to or i mmorsod i n thp 
p l asma and wh i ch i s soparatod from tho subotrato by a d i stonoo approx i mate l y l oss 
than i ts g I zo from wh i ch tho d i str i but i on of in proximity to the pedestal for iniectinq the 
gas into the chamber in a controlled manner such that the flow and/ or mixture of 
gas{es) delivered to different regions of the substrate can be o l torod spat i a ll y 
proximate to tho substrate i n a contro ll od and var i ab l e way, for oach wafor or 
substrat e i f des i red, by hav i ng a vary i ng amount or m i xture of gas flow to somo or a ll 
of th e s e gm e nts such as to cause th e etch i ng rat e d i str i bution to vary across tho 
substrat e adjusted to produce different processing rates therein: 

means for ionizing the gas to form a plasma: and 

a port for exhausting gas from the chamber . 

2. (Currently Amended) The system of Claim 1 wh e r ei n including means for 
automatically changing the flows of gas(es) to the injection segments may bp 
changed automat i ca ll y without human intervention. 



3. (Currently Amended) The system of Claim 1 where i n th e object of tho var i at i on i n 
including means for altering the distribution of gaseous injection is to provide a 
process rate ( e ith e r etch i ng or d e pos i t i on) which is non-uniform with a desired 
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distribution or where some property of the etch i ng process is non-uniform with a 
desired distribution. 

4. (Currently Amended) The system of Claim 1 wherein the a reactive spoc i o(s) 
produc i ng species for etching or deposition is formed by the plasma in the reactor 
chamber by the act i on of a p l asma . 

. 5. (Currently Amended) The system of Claim 1 wher ei n th e purpose of tho alterat i on 
ef including means for altering the distribution of gas flows to the segments is to 
cause the an etching rate to be non-uniform in accordance with the wafer or substrate 
thickness. 

6. (Currently Amended) The system of Claim 1 wherein the change in gas flows to 
some segments of the gas injector effects a greater change in the etch rate in those 
areas of the wafer which are closer to those segments than in other areas of the 
wafer. 

7. (Original) The system of Claim 1 wherein there are at least two segments, 

8. (Currently Amended) The system of Claim 1 whoro i n one or mor e etchant gas(os) 
aro i ncreas e d i n including means for increasing the flow of at least one etchant gas 
to increase the etch rate of a correspond i ng in at least one section(s) of a wafer. 

9. (Currently Amended) The system of Claim 1 wh e r ei n th e e tchant gas(s) i s 
decreased i n including means for decreasing the flow of at least one etchant gas to 
decrease the etch rate of a corr e spond i ng in at least one section(s) of a wafer. 
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10. (Currently Amended) The system of Claim 1 whoro i n including means for adding 
a diluent(s) or energy absorbing gas i s add e d to the etchant gas to decrease the etch 
rate of a corr e sponding in at least one section^©) of a wafer. 



1 1 . (Currently Amended) The system of Claim 1 whoroin including means for adding 
a diluent (s) i s add e d and th e and decreasing the flow of an etchant gas (s) is 
d e cr e as e d i n flow to cause a decrease in the etch rate of a corr e spond i ng section(e) 
of a wafer. 

12. (Currently Amended) The system of Claim 1 wh e r ei n including means for adding 
an additional gas (to th e m i xtur e of gas e s us e d for e tch i ng) i s add e d i n control le d 

I amounts to some or all segments wh i ch in controlled amounts which may vary from 
/ one segment to another causing a decrease in the etching processing rate of some 

L<A/^ parts of a wafer or substrate. 



13. (Currently Amended) The system of Claim 4 i n wh i ch wherein the means ef for 
ionizing the gas to form the plasma format i on i s includes a capacitively coupled, radio 
frequency electric discharge. 



14. (Original) The system of Claim 13 in which the wafer holding pedestal is 
substantially parallel to a counter-electrode. 



1 5. (Currently Amended) The system of Claim 1 3 in which the wafer holding pedestal 
is slightly tilted from parallelism to tho with a counter-electrode, with the angle of tilt 
ef between the counter-electrode r el at i v e to the wafer ho l ding and the pedestal being 
less than about a few degrees. 
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16. (Currently Amended) The system of Claim 13 wherein tl=>e a source of radio 
frequency power is connected to o i thor the wafer supporting pedestal and/ or the a 
counter-electrode or both . 

1 7. (Currently Amended) The system of Claim 1 in which tho gap b e tw ee n a counter- 
electrode is separated from the wafer holding pedestal and th e counter o l ootrod e i s 
by a gap less than 0.5 times the radius of the wafer-holding ele ctrod e pedestal or the 
counter-electrode^ 

18. (Currently Amended) The system of Claim 1 whoroin including means for 
interrupting the gas(s) flow i s i nt e rrupt e d for som e an amount of time to cause a 
decrease in the ete*^ processing rate of a corresponding section(s) of a wafer. 

19. (Currently Amended) In semiconductor wafer etch i ng processing equipment, a 
segmented shower head wherein the flow of gas to two or more segments can be 
altered separately and individually to throo or more s e gm e nts to affect a change in 
the eteh processing rate of th e wafer in areas of the wafer corresponding to those 
segments. 

20. (Currently Amended) The wafer etch i ng processing equipment of Claim 19 
wherein thoro aro the showerhead has at least twe three segments. 

21. (Currently Amended) The wafer e tching processing equipment of Claim 19 
whoro i n tho including means for providing an increased flow of etchant gas (G) is 
i ncroasod i n flow to some a set of the segments to increase the etch rate ef in 
corresponding aroa(s) areas of a wafer. 
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22. (Currently Amended) The wafer otohing processing equipment of Claim 19 
whoro i n including means for adding a diluent(s) or etching suppressant gas (oQ) i s/aro 
add e d to the e tohant processing gas to decrease the etch rate of a corr es pond i ng 
section(s) of a wafer. 

23. (Currently Amended) The^afer etch i ng processing equipment of Claim 19 
wh e r ei n including means for adding a diluent(e) or etching suppressant gas ( e s) i s/ar e 
add e d and decreasing the flow of an etchant gas (s) i s docroasod i n flow to cause a 
decrease in the etch rate of a correspond i ng section{s) of a wafer. 

24. (Currently Amended) The wafer otching processing equipment of Claim 19 
wherein including means for interrupting the gas(s) flow i s i nterrupted for somo an 
amount of time to cause a decrease in the etch rate of a corroopond i ng section(&) of 
a wafer. 

25. (Currently Amended) The wafer e tch i ng processing equipment of Claim 19 
wherein the segmented shower head is used in conjunction with wafer thickness 
measuring instruments to predetermine the wafer thickness and uniformity, and the 
gas flow of the segmented shower head is adjusted to compensate for the non- 
uniformity of the wafer. (Stovo do w e n e ed to go through a ll 6 methods of 
componsation again??) 

26. (Currently Amended) The wafer e tch i ng processing equipment of Claim 19 
wherein the segmented shower head is used in conjunction with wafer thickness 
measuring instruments to measure the thickness of the wafer after etching only a 
portion of intended material to be removed, to determine the effectiveness of the 
selected flow rates on the desired etch uniformities or non-uniformities desired, for 
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the purpose of fine tuning such flow settings for part or all of the rennainder of the 
wafer's etch. 

27. (Currently Amended) The wafer etch i ng processing equipment of Claim 18 
wherein the segmented shower head is used in conjunction with wafer thickness 
measuring instruments to measure the thickness of the wafer after etching is 
complete, to determine the effectiveness of the selected flow rates on the desired 
etch uniformities or non-uniformities desired, for the porpoise of fine tuning such flow 
settings on subsequent wafers. 

28. (Currently Amended) In semiconductor wafer deposition equipment , th e us e of; 
a segmented shower head whoro in which the flow of gas can be altered in some 
segments relative to the remaining segments to affect a change in the deposition rate 
of tho in areas of the a substrate corresponding to such segments. 

29. (Currently Amended) The waf e r e tch i ng equipment of Claim 28 wherein th e r e ar e 
the showerhead has at least two segments. 

30. (Currently Amended) The waf e r e tch i ng equipment of Claim 28 wh e r ei n th e 
dopoQ i tion including means for increasing the flow of gas (s) is i ncreased i n flow to 
increase the deposition rate ef in a correspond i ng section(s) of a wafer. 

31 . (Currently Amended) The waf e r e tch i ng equipment of Claim 28 wh e r ei n including 
means for decreasing the flow of d e pos i tion gas (s) i s docroasod i n flow to som e a 
set of segments to decrease the deposition rate on corresponding aroa(s) areas of 
a wafer. 
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32. (Currently Amended) The waf e r e tch i ng equipment of Claim 28 whoro i n including 
means for adding a diluent (s) i s add e d to the dopoo i t i on gas to decrease the 
deposition rate of a corr e spond i ng section(s) of a wafer. 

33. (Currently Amended) The wafor etch i ng equipment of Claim 28 whoro i n including 
means for adding a diluent (s) i s addod to the gas and tho depos i t i on gas(s) i s 
d e cr e as e d i n and decreasing the flow of the gas to cause a decrease in the 

. deposition rate of a corr e spond i ng section^©) of a wafer. 

34. (Currently Amended) The wafer etch i ng deposition equipment of Claim 40 
whoro i n including means for interrupting the flow of gas (6) flow i s i nterrupt e d for som e 
an amount of time to cause a decrease in the deposition rate of a corrospond i ng 
3ection(s) of a wafer. 




35. (Original) In semiconductor wafer deposition equipment, a segmented shower 
head where the flow of gas can be altered separately and individually in two or more 



J— segments to affect a change in the deposition rate of the segments. 

36. (Original) The wafer deposition equipment of Claim 35 wherein there are at least 
two segments. 

37. (Original) The wafer deposition equipment of Claim 35 wherein the deposition 
gas(s) is increased in flow to increase the deposition rate of a corresponding 
section(s) of a wafer. 

38. (Original) The wafer deposition equipment of Claim 35 wherein the deposition 
gas(s) is decreased in flow to decrease the etch rate of a corresponding section(s) 
of a wafer. 
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39. (Original) The wafer deposition equipment of Clainn 35 wherein a diluent(s) is 
added to the deposition gas to decrease the deposition rate of a corresponding 
section(s) of a wafer. 

40. (Original) The wafer deposition equipment of Claim 35 wherein a diluent(s) is 
added and the deposition gas(s) is decreased in flow to cause a decrease in the 
deposition rate of a corresponding section(s) of a wafer. 

41. (Original) The wafer deposition equipment of Claim 35 wherein the gas(s) flow 
is interrupted for some amount of time to cause a decrease in the deposition rate of 
a corresponding section(s) of a wafer. 

42. (Original) The wafer deposition equipment of Claim 35 wherein the segmented 
shower head is used in conjunction with film thickness measuring instruments to 
determine the film thickness and uniformity, and the gas flow of the segmented 
shower head is adjusted to compensate for the non-uniformity of the film deposited 
on the wafer. 

43. (Original) The wafer deposition equipment of Claim 35 wherein the segmented 
shower head is used in conjunction with film thickness measuring instruments to 
measure the thickness of the deposited film after depositing only a portion of intended 
material to be deposited, in order to determine the effectiveness of the selected flow 
rates on the desired deposition uniformities or non-uniformities desired, for the 
porpoise of fine tuning such flow settings for part or all of the remainder of the wafer's 
deposition. 

44. (Original) The wafer deposition equipment of Claim 35 wherein the segmented 
shower head is used in conjunction with film thickness measuring instruments to 




measure the thickness of the deposited film after deposition is complete, to determine 
the effectiveness of the selected flow rates on the desired deposition uniformities or 
non-uniformities desired, for the porpoise of fine tuning such flow settings on 
subsequent wafers. 

45. (Original) A system for thin film deposition on semiconductor or other type of 
substrates or wafers comprising: 

a reaction chamber with a port for exhausting gases from the chamber; 

a supply of gas or gases, at least one of which contain(s) a species capable 
of forming a deposit on the substrate or thin film material; 

a pedestal for supporting a substrate within the chamber; and 

a segmented gas injection element which is adjacent to or immersed in the gas 
and which is separated from the substrate by a distance approximately less than its 
size from which the distribution of the flow or mixture of gas(es) can be altered 
spatially proximate to the substrate in a controlled and variable way, for each wafer 
or substrate if desired, by having a varying amount or mixture of gas flow to some or 
all of the segments such as to cause the deposition rate distribution to vary across 
the substrate. 

46. (Original) The system of Claim 45 wherein the flows of gas(es) to the injection 
segments may be changed automatically without human intervention. 

47. (Original) The system of Claim 45 wherein the object of the variation in the 
distribution of gaseous injection is to provide a process rate (deposition) which is non- 
uniform with a desired distribution or where some property of the deposited film is 
non-uniform with a desired distribution. 
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48. (Original) The system of Claim 45 wherein the reactive specie(s) producing 
etching or deposition is formed in the reactor chamber by the action of a plasma. 

49. (Original) The system of Claim 45, wherein the purpose of the alteration of the 
distribution of gas flows to the segments is to cause the deposition rate to be non- 
uniform in accordance with some property of the wafer or substrate. 

50. (Original) The system of Claim 45 wherein the change in gas flows to some 
segments of the gas injector effects a greater change in the deposition rate in those 
areas of the wafer which are closer to those segments than in other areas of the 
wafer. 

51. (Original) The system of Claim 45 wherein there are at least two segments. 

52. (Original) The system of Claim 45 wherein one or more depositing gas(es) are 
increased in flow to increase the deposition rate of a corresponding section(s) of a 
wafer or substrate. 

53. (Original) The system of Claim 45 wherein the depositing gas(s) is decreased in 
flow to decrease the deposition rate of a corresponding section(s) of a wafer or 
substrate. 

54. (Original) The system of Claim 45 wherein a diluent(s) or energy absorbing gas 
is added to the depositing gas to decrease the deposition rate of a corresponding 
section(s) of a wafer or substrate. 



55. (Original) The system of Claim 45 wherein a diluent(s) is added and the 
depositing gas(s) is decreased in flow to cause a decrease in the etch rate of a 
corresponding section(s) of a wafer. 

56. (Original) The system of Claim 45 wherein an additional gas (to the mixture of 
gases used for deposition) is added in controlled amounts to some or all segments 
which amounts may vary from one segment to another causing a decrease in the 
deposition rate of some parts of a wafer or substrate. 

57. (Original) The system of Claim 45 in which the means of plasma formation is a 
capacitively coupled, radio frequency electric discharge. 

58. (Original) The system of Claim 57 in which the wafer holding pedestal is 
substantially parallel to a counter-electrode. 

59. (Original) The system of Claim 57 in which the wafer holding pedestal is slightly 
tilted from parallelism to the counter-electrode, with the angle of tilt of the counter- 
electrode relative to the wafer holding pedestal being less than about a few degrees. 

60. (Original) The system of Claim 57 where the source of radio frequency power is 
connected to either the wafer supporting pedestal or the counter-electrode or both. 

61. (Original) The system of Claim 45 in which the gap between the wafer holding 
pedestal and the counter-electrode is less than 0.5 times the radius of the wafer- 
holding electrode or the counter-electrode 



-12- 



k ■ m 



62. (Original) The system of Claim 45 wherein the gas(s) flows to some or all 
segments are interrupted for some amount of time to cause a decrease in the 
deposition rate of corresponding section(s) of a wafer, 

63. (Currently Amended) In semiconductor wafer deposition equipment , th e us e of : 
a segmented shower head wherein the flow of gas to two or more segments can be 

* altered separately and individually to thr ee or mor e s e gm e nts to affect a change in 
. the deposition rate of the on a wafer in areas corresponding to those segments. 

64. (Currently Amended) The wafer deposition equipment of Claim 63 wherein there 
are at least two three segments. 

65. (Currently Amended) The wafer deposition equipment of Claim 64 wh e r ei n the 
dgpoG i t i ng gas(s) i s i ncroasod i n including means for increasing the flow of gas to 
somo a set of segments to increase the etch rate of corresponding ar e a(s) areas of 
a wafer. 



66. (Currently Amended) The wafer deposition equipment of Claim 64 whoro i n 
including means for adding a diluent (6) i s add e d to the d e pos i t i ng gas to decrease 
the deposition rate of a corroopond i ng in at least one section(s) of a wafer. 

67. (Currently Amended) The wafer deposition equipment of Claim 64 whoro i n 
including means for adding a diluent ( 8 ) i s add e d to the gas and decreasing the flow 
of the e tchant gas(s) i s docroasod i n flow gas to cause a decrease in the deposition 
rate of a corresponding section(s) of a wafer. 
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